Carbon catabolite repression of sucrose utilization in Staphylococcus xylosus: catabolite control protein CcpA ensures glucose preference and autoregulatory limitation of sucrose utilization.
Sucrose utilization in Staphylococcus xylosus is dependent on two genes, scrA and scrB; encoding a PTS permease and a sucrose phosphate hydrolase, respectively. The genes are encoded on separate loci and are transcribed from two promoters, P(scrA) and P(scrB), both of which are controlled by the repressor ScrR by binding to the operator sequences O(A) and O(B). In the scrA promoter region, a catabolite-responsive element (cre), operator for the global catabolite control protein CcpA, is also present, but its contribution to scrA regulation has not been determined. Using an integrative promoter probe plasmid, the activities of the promoters P(scrA) and P(scrB) were determined under different growth conditions. Both promoters are induced by sucrose and induction is prevented when glucose is also present. Without a functional CcpA, glucose-mediated prevention of induction is lost, clearly demonstrating that CcpA ensures hierarchical sugar utilization with glucose as preferred substrate. Measurements of promoter activities in the absence of a functional ScrR repressor indicated that CcpA also acts upon the operators O(A) and O(B), albeit not as efficiently as on the genuine cre in P(srcA). Besides determining the choice of the carbon source, CcpA has a second effect on sucrose gene expression. When sucrose is the sole carbon source, sucrose catabolism activates carbon catabolite repression and CcpA prevents full induction of the sucrose utilization genes by partially repressing the scrA promoter. Thus, CcpA-dependent regulation serves as a built-in autoregulatory device to restrict sucrose uptake.